Intracardiac impedance monitors hemodynamic deterioration in a chronic heart failure pig model.
A large number of heart failure (HF) patients benefit from cardiac resynchronization therapy. Measurements of intrathoracic impedance (ITZ) by implantable devices correlate with intrathoracic fluid content and are used for monitoring lung edema formation in HF patients. However, intrathoracic fluid is only an indirect parameter of cardiac function. We hypothesized that changes in intracardiac impedance correlate with left ventricular (LV) volume changes. Therefore, measurements of intracardiac impedance between a right ventricular lead and a LV lead may be used to monitor long-term changes of LV function. HF was successfully induced in nine mini-pigs by continuous high-rate pacing. Hemodynamic parameters as well as intracardiac impedance and ITZ were measured before HF induction and after 20 +/- 5 days of high-rate pacing. After the pacing period, we found a significant deterioration of hemodynamics, reflected by a reduction of ejection fraction from 71+/-11% to 48+/-7% and an increase of LV end diastolic pressure (EDP) from 12 +/- 4 mmHg to 26 +/- 8 mmHg. Worsening of cardiac function correlated with a significant >30% decrease of end diastolic intracardiac impedance, in accordance with a >20% increase of end diastolic volume (EDV). ITZ decreased by more than 8%. We observed a significant inverse correlation between end diastolic intracardiac impedance and EDP (r =-0.81, P < 0.001). In this animal model, changes of intracardiac impedance revealed hemodynamic deterioration as reflected by EDV and EDP pressure. Thus, intracardiac impedance is a promising new application to monitor heart failure status within implantable devices.